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HE establishment of a Board of Scientific 

and Industrial Research for India and 
the appointment by it of a Fuel Research 
Committee has brought more prominently 
to the fore the question of the establishment 
of a Fuel Research Department or Station 
in India. It is too early to say whether we 
may confidently look forward to the estab- 
lishment of a separate Department but we 
may reasonably hope that a start will at 
least be made on organized research. In 
this matter of fuel research India lags ke- 
hind nearly all other important countries 
of the world and particularly behind her 
chief competitor in the field of fuel, namely 
South Africa. The establishment in that 
country of a Fuel Research Institute by 
utilising the accumulated funds of the 
formerly-existing Coal Grading Board should 
be of special interest to those concerned in 
this very important matter. The Commit- 
tee that has been formed in India will 
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presumably have to consider what schemes 
should be recommended for adoption by the 
existing workers or should form the basis 
of the work to be undertaken in the early 
stages by any Fuel Research Department 
that may be established. 

Fuel research presents to the scientist a 
remarkably and temptingly wide field for 
investigation. The problems are manifold 
and cover such a wide variety of subjects 
that there is considerable risk of too many 
problems being tackled at one time, with 
consequent lack of co-ordination in the 
earlier stages and the necessity for later 
repeating of much of the work. Many im- 
portant problems can have a considerable 
amount of light thrown on them by the in- 
vestigations that have been and still are be- 
ing carried out in other countries possessing 
greater resources than India. Some of the 
work that faces us cannot, however, be con- 
veniently disposed off by mere reference to 
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and inference from the results of workers in 
other countries. It appears to the present 
writer that owing to the possibly limited 
finances of the Committee or of any body 
appointed as the result of its deliberations, 
only the important fundamentals should be 
tackled at present. 

The present writer is particularly inter- 
ested in coal utilisation research. His inter- 
est is not such as to exclude serious atten- 
tion being given to utilisation of other fuels 
in India, but the problems facing the coal 
industry at the present time appear to him 
of such importance as to merit very early 
attention. The following appear to be the 
important matters requiring investigation, 
investigation that cannot be carried on with- 
out a large amount of practical work in or 
near the coalfields. 

1. Systematic physical and chemical sur- 
vey of the coals of the various coalfields 
in India, similar to the survey that has al- 
ready produced such beneficial results in 
Great Britain. 

2. Laboratory and medium-scale investi- 
gations of washability of second grade and 
low grade coal, and of slack coal of all quali- 
ties. (This would be carried out to a large 
extent along with No. 1 above.) 

3. Large-scale briquetting tests, espe- 
cially with a view to investigate the possi- 
bilities of briquetting without the use of a 
binder. 

4. Examination of coking coals, includ- 
ing weakly-coking coals, in respect of swell- 
ing and subsequent contraction, with a view 
to aid experiments in blending. 

5. Experiments on blending of coking 
coals with non-coking coals. 

6. Investigation of the possibilities of 
the extended use of Indian coals, especially 
low grade coals, in gas producers. 

An important section of the work under 
(1) would be a systematic investigation of 
the fusibility of coal ashes and a study of 
clinkering problems, 
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In addition to this fundamental work it is, 
in the opinion of the writer, necessary to 
make an immediate start on a comprehens- 
ive survey of the technical literature and 
the compilation of an exhaustive loose-leaf, 
or card, index of the bibliography, with 
liberal cross references, to be retained as 
a permanent feature in such a manner as to 
permit all interested scientific workers to 
benefit by periodical distribution of properly 
indexed abstracts. 

An incidental result—it is to be hoped 
an early one—would be the devising of a 
system of valuating Indian coals with a view 
to encourage still further the purchase and 
sale of coal on analysis and to specification, 
with provision for penalties and premia for 
departure from the terms of specifications. 

Another important feature of Section 
No. 1 would be the carrying out of complete 
ultimate analyses of all the coals surveyed, 
in consequence of which it would at least 
be possible with confidence properly to 
classify Indian coals according to an inter- 
nationally accepted system. 

It is, in the opinion of the writer, highly 
desirable that one centre for Fuel Research 
mainly concerned with problems relating to 
the utilisation of coal should ultimately be 
established in India and that that should be 
the final aim before the Fuel Research Com- 
mittee. It is possible, however, that funds 
will not permit early realisation of that aim. 
Until it is realised, therefore, it may be 
desirable to utilise for the time being the 
services of all competent interested workers, 
arranging for a central distributing agency 
to collect samples under proper standard 
conditions and, after laboratory sampling, 
distribute them to the different workers, 
receiving and correlating the results. 

In the opinion of the writer the bulk of 
the work must of necessity be organized by 
qualified fuel technologists working in or 
near one of the major coalfields. In the 
event of an All-India Fuel Research Station 
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being established, that station should also, 
in the opinion of the writer, be situated at 
a place permitting of ready access to the 
coalfields and personal contact and co- 
operation with leaders and important men in 
the coal, coke and steel industries. For some 
of the work the facilities existing at the 
various collieries and coke plants in the 
matter of supply of power, gas for special 
furnaces, etc., would be of inestimable 
benefit to the work. Proximity to the coal 
fields will lessen the risk of inaccurate 
collection of samples and also facilitate 
ready correction of mistakes that may from 
time to time arise. 

Another point of importance is that, at 
least in the opinion of the writer, there is 
greater necessity for studying the application 
in practical form of the discoveries of other 
workers in the field and of the results of 
their researches than of instituting academic 
research into highly complicated chemical 
and physico-chemical problems. The nature 
of the research work facing the fuel techno- 
logist in India is on the whole simple. The 
fundamental necessity is the gathering to- 
gether and correlating of the available 
information and the supplementing of it for 
the sake of bringing up to date our know- 
ledge of indigenous fuels and of sources of 
fuels. When we know better than we do at 
present about our fuels, and of the sources 
of fuels alternative to coal and oil, we can 
easily say with reasonable confidence what 
can be done with them. 

As already stated, the above remarks 
relate more specifically to coal utilisation 
research. Such fundamentally important 
matters as low temperature carbonisation, 
complete gasification of coal, conversion of 
coal into oil, etc., and even safety in mines 
research include within their scope other 
equally important matters not primarily 
connected with the study of coal itself. 
Other important spheres of enquiry include 
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production of industrial alcohol, recovery of 
methane from sewage, utilisation of gaseous 
fuels in internal combustion engines, etc. 
All of these must in due course be taken 
up by workers in this country. So far as 
the other fuel problems are concerned much 
of the work already undertaken could well 
be continued by the present workers. 
Where large-scale tests and experiments are 
found necessary the coalfields will possibly 
prove to be the most suitable site for such 
work also. That, however, is a matter that 
can well be left for discussion with those 
especially interested. There is little doubt, 
however, that so far as large-scale tests on 
coal are concerned the advantages of proxi- 
mity to the coalfields largely outweigh the 
advantages offered by other localities. Even 
in the matter of freight and ease of delivery 
of large samples there will be a very 
material advantage. ‘In the coalfields coal 
costs from Rs. 2 to Rs. 4 per ton and many 
mining concerns are glad to supply coal free 
of charge for scientific investigations. Farther 
afield freight charges greatly exceed the cost 
of the coal and loading and unloading 
charges add to the cost. 

The disadvantages of situating the centre 
of this proposed organization near the coal- 
fields include (probably most important of 
all) the lack of technical literature for con- 
sultation. Two important educational insti- 
tutions exist within reasonable distance of 
the coalfields, the Indian School of Mines 
with which the writer has been associated 
for over thirteen years and the Benares Hindu 
University. Both of these possess a useful 
range of technical literature and the nucleus 
of the equipment required for this work. 
Whether a Fuel Research Station should 
ultimately be directly connected with any 
existing institution, of course, is a matter for 
discussion. The Coal Mining Committee 
(1937), without adducing any evidence 
in support of their recommendation, and 
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without the matter being discussed, re- 
commended, with respect to the proposed 
“Coal Research Board’’, that its staff should 
be distinct from the staff of any existing 
institution. 

Although the context of the Report would 
appear to suggest that the Committee had 
in mind Safety in Mines Research rather 
than Fuel (Utilisation) Research, yet we 
may presume that they would have made 
a similar recommendation in respect of a 
Fuel or Coal Utilisation Research Buard. 
Without entering into a discusSion of the 
merits of their recommendation we may 
perhaps accept it as a basis for discussion 
and say that such a recommendation does 
not preclude the situation of the station at 
or near one of the major coalfields and if 
a decision is ultimately come to in favour of 
a completely separate new organization its 
situation close to one of the existing institu- 
tions would, in the opinion of the writer, 
bring great advantages, advantages that 
cannot be lightly dismissed. 

It is natural that the writer should be 
disposed in favour of the establishment of 
the proposed research station at or near the 
institution with the direction of which he is 
himself concerned. It possesses the im- 
portant..equipment for the work, including 
crushing, pulverising and sampling equip- 
ment, electric and gas muffle furnaces, 
electric carbonisation furnaces (Lessing and 
Gray-King), electric combustion furnace, 
bomb calorimeters, pyrometers, gas analysis 
apparatus, the usual platinum crucibles and 
basins, pH value apparatus, etc., etc. It has 
a good library with valuable files of back 
numbers of important technical journals in- 
cluding Fuel, the journal of the Institute of 
Fuel, The Fuel Economist, The Colliery 
Guardian, The Mining Magazine and many 
other technical periodicals and the Transac- 
tions of the Institution of Mining Engineers 
of the Mining, Geological and Metallurgical 
Institute of India, and of other important 
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societies, etc., etc., and its staff have for 
years been steadily acquiring an intirnate 
knowledge of the coals of the two mujor 
fields, those of Jharia and Raniganj. 
Whether or not that staff would actually play 
any important part in the work that would 
be undertaken, there is no doubt that they 
would be ready to co-operate to the full 
with the staff of the new organisation. There 
can be little doubt that they (as well as 
other workers throughout the country) 
would, at least in the earlier days of the 
work, take part in it and accept respensi- 
bility for the study of certain problems. 

The case for the establishment of a fuel 
utilisation research body (Board, Station, 
etc.) appears to be somewhat as follows:-— 

1. Fuel, and especially coal utilisation 
research is urgently necessary in India for 
the more efficient development of her 
resources. 

2. The problem is an all-India affair and 
should not be tackled entirely on provincial 
lines. 

3. The ultimate aim should be _ the 
establishment of a completely separate 
organisation. 

4. If funds do not permit of the imme- 
diate establishment of a separate central 
organisation, and even if it should later 
prove financially possible, some of the 
investigational work could well be delegated 
to workers already in the field. But a 
central organisation for the co-ordination of 
the work, with safeguards against undue 
restrictions on the individuality of the 
research workers, would be a necessity to 
ensure accurate collection and identification 
of samples (so far as coal utilisation research 
is concerned) and correlation of the results. 

5. Two general lines of procedure appear 
to call for immediate action: (a) a compre- 
hensive chemical and physical survey of the 
important coalfields, as distinct from the 
geological survey that has already progress- 
ed so successfully and profitably and (b) a 
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bibliographical survey of the subject with 
special reference to Indian conditions, under 
a scheme allowing for the dissemination of 
the results of the survey to all authentic 
workers, such a survey being continued as 
a permanent feature. 

Finally, the writer would appeal to 
enthusiastic scientists and quasi-scientists 
throughout India not to fall into the harmful 
error of over-stating the case for the dev- 
elopment of India’s mineral (and other) 
resources and their dependent industries by 
the results of scientific research. There is, 
in his opinion, a regrettable tendency just 
at present to paint attractive pictures of the 
wonderful benefits awaiting the country if 
only research is sponsored, encouraged and 
financed, a tendency to assure the uninitiat- 
ed that technical success in scientific research 
will automatically be followed by wholesale 
industrial development. The coal by-product 
question is a case in point. Much loose talk 
has been allowed to find a place in the press 
in recent months regarding the storehouse 
of beautiful dyes, wonderful disease-curing 
drugs and valuable synthetic resins locked 
up in a lump of coal. Following upon these 
articles there have been appeals, mostiy 
genuine and in the best of good faith, to 
finance this and that research, in many 
instances such advocated researches being, 
upon investigation, little more than a 
repetition or extension of work already 
excellently and for the most part exhaustive- 
ly done in other countries and requiring 
little more than intelligent application by 
commercial and industrial interests. Such 
popular writing is an undesirable type of 
“appealing to the gallery”. 
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In too many instances, it is to be feared, 
have glowing accounts of the promise given 
by this and that research been followed by 
disappointing silence as to the results. The 
consequence has been to put into the hands 
of those who have been over-persuaded 
additional arguments against the encourage- 
ment of pure and applied research. 

Such a statement is not to be taken as 
a wholesale stricture on the initiation of 
research. On the contrary, research should 
be encouraged and financed to the utmost 
capacity of the country and the writer him- 
self has, ever since his arrival in the country, 
pressed most strongly for a sympathetic 
attitude on the part of government towards 
research. But we should be honest in this 
matter and truthfully say that pure research 
should be encouraged irrespective of any 
kind of guarantee of profit arising from the 
results. Research is the life-blood of the 
scientist and of the educationist and a country 
that persistently starves its research workers 
is doomed to remain in the background 
scientifically, educationally and industrially. 

But let us be modest and dignified in our 
claims as scientists, restrained in our self- 
praise at scientific gatherings and in the 
press, cautious (outwardly at least) in our 
optimism, guarding against rushing into 
print with ill-digested results of 
research work, and honestly, quietly and 
sincerely persistent in effort. 

CHARLES FORRESTER. 


[Note: The opinions expressed in this article 
are those of the author and are in no way 
to be considered as emanating from the 
department in which he serves or having 
the stamp of official authority.—C.F.] 
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DAMS AND THE PROBLEM OF MIGRATORY FISHES 


BY 
Dr. S. L. HORA 


(Zoological Survey of India) 


TUDENTS of fish and fisheries in India 
are no doubt aware that since the 
sixties of the last century efforts have been 
made in this country to provide fish passes 
in the construction of dams so as not to 
interfere with the migration of the fishes 
ascending to their breeding grounds and 
afterwards on their return journey to the 
feeding grounds or vice versa. The availa- 
ble evidence goes to show that fish passes 
were and are still being constructed by the 
engineers who may be described as almost 
wholly ignorant of the habits of the fish that 
are meant to be saved from possible exter- 
mination. For instance, to save the exten- 
sive and valuable Hilsa Fisheries, the 
Government of Madras, at the suggestion of 
Dr. Francis Day, constructed fish passes, 
across anicuts, as early as 1869, but these 
proved ineffective, and after another ex- 
haustive enquiry by Sir F. A. Nicholson in 
1909, fish passes as a protective measure for 
Hilsa were finally abandoned, and for the 
preservation of the species the proposal for 
the construction of a Hilsa hatchery at the 
Lower Anicut on the Coleroon River was 
adopted instead. In a recent contribution on 
“Fish Ladders in the Punjab’! Dr. Hamid 
Khan has concluded that 

“Most of the fish ladders in the Punjab are 
ineffective and their main defects are:—(i) the 
majority of them are too steep and too narrow; 
(ii) the upstream inlets are generaily too 
severe to allow the smaller species of the 
migratory fish to ascend; (iii) the downstream 
openings in most cases are too small, and there- 
fore too inconspicuous to be perceived by the 
ascending fish, that is to say, the fish ladders 
are not self-advertising; (iv) there is hardly 
any pool at the entrance of the ladders where 
fish could collect before ascending; (v) the 
water supply in the ladders is not available 
during the pericds when the fish migrate; and 
finally (vi) the majority of them are not fish 
ladders but mere fish traps for catching fish. 

“The effect of inefficient fish ladders in the 
Punjab is beginning to be felt in the higher 
reaches of the rivers and there seems to be no 
doubt that as a result of it the stock of fish 
in the Punjab rivers has decreased very con- 
siderably during the last fifteen or twenty 
years.” 

The effect of placing permanent or semi- 
permanent wiers across streams on the popu- 
lation of migratory fishes, such as Mahseer, 
was also referred to by Hora and Mukerji? 


in the course of their studies on the fish of 
the Eastern Doons. 

It is a matter of considerable interest, 
therefore, to know that the Western Division 
of the American Society of Ichthyologists and 
Herpetologists, and the Western Society of 
Naturalists jointly held a symposium at the 
Stanford University on June 29, 1939, under 
the Chairmanship of Dr. F. B. Summer on 
“Dams and the Problem of Migratory Fishes’. 
The detailed report of the symposium, which 
has now been published in a special issue 
of the Stanford Ichthyological Bulletin,* con- 
tains valuable information on all aspects of 
the problem. It is worthy of special note 
that all the members taking part in the 
symposium were, from experience, training 
and first-hand knowledge of fishes, best able 
to deal with the problems that were discuss- 
ed. Dr. Willis H. Rich, who discussed 
‘Fishery Problems Raised by the Develop- 
ment of Water Resources’ is now Professor 
of Biology at Stanford University and 
Director of the Department of Research of 
the Fish Commission of Oregon. Dry. Rich 
was in charge of the Division of Scientific 
Inquiry of the U.S. Bureau of Fisheries, 
1922-26, and was Chief of the Bureau’s 
Salmon Investigations, 1926-30. During his 
service with the Bureau, he directed very 
extensive marking and tagging experiments 
upon salmon. Mr. Harlan B. Holmes, who 
read a paper on “The Passage of Fish at 
Vonneville Dam”, was Aquatic Biologist of 
the U.S. Bureau of Fisheries for several 
years, but was later assigned to the U.S. 
Army Engineers. In this capacity, he was 
the man who planned and saw to completion 
the gigantic fishways of the Bonneville Dam. 
Mr. Holmes also participated in some of 
the basic experiments upon salmon migra- 
tion, in co-operation with Dr. Gilbert and 
Dr. Rich. Dr. Wilbert McLeod Chapman, 
who narrated “Fish Problems connected with 
the Grand Coulee Dam”, was Scientific 
Assistant with the International Fisheries 
Commission at Seattle, and is now in charge 
of the fisheries investigations being made 
relative to the Grand Coulee Dam by the 
Department of Fisheries of the State of 
Washington. He has carried on extensive 
studies of the anatomy, physiology and 
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taxonomy of fishes, as well as matters more 
directly related to the fisheries. Dr. Harry 
A. Hanson, who presented “Preliminary 
Report on an Investigation to Determine 
Possible Methods of Salvaging the Sacra- 
mento River Salmon and Steelhead Trout at 
Shasta Dam” has been Scientific Assistant 
with the International Fisheries Commission 
at Seattle, later Assistant Chief of the 
Division of Scientific Inquiry of the USS. 
Bureau of Fisheries. He is now chief of 
an investigation party of the U.S. Bureau 
of Reclamation, investigating the Sacramento 
River salmon. In this position he is in 
direct charge of fisheries investigations at 
the Shasta Dam. Dr. A. C. Taft, who gave 
“A Summary of the Present Status of Dams 
versus Migratory Fishes on the Pacific Coast 
with Especial Reference to Problems in 
California” is the Chief, Bureau of Fish 
Conservation, California Division of Fish and 
Game, was for a number of years Aquatic 
Biologist of the U.S. Bureau of Fisheries 
engaged in salmon and trout studies in 
Alaska and California. In the course of 
these studies he conducted various marking 
experiments on both Pacific salmon and 
steelhead trout. 

In the discussion that followed the pre- 
sentation of various papers in this symposium 
several points of interest were brought out, 
and finally the following Resolution was 
adopted: — 

“The Western Division of the American 
Society of Ichthyologists and Herpetrolo- 
gists and the Western Society of Natural- 
ists, being assembled at Stanford 
University, California, at this annual 
meeting and having considered in con- 
siderable detail the effects of dam 
construction in west coast waters and 
their incident and usually harmful effect 
on migratory fishes such as salmon and 
steelhead trout, hereby offer the following 
resolution to be presented to the various 
Federal and State Agencies, National 
Resources Committee, Western States 
Planning Boards, Water Resources Com- 
mittees, and other bodies concerned with 
water planning programs: 

“Whereas construction of the Bonne- 
ville and Grand Coulee Dams on the 
Columbia River in Oregon and Washing- 
ton, the Shasta Dam on the Upper Sacra- 
mento River in California, and other such 
Federal and State projects has, and will 


continue to, greatly jeopardize the con- 

tinued productivity of salmon and steel- 

head trout to the people of West Coast 

States, and 

“Whereas actual construction work on 
each of these dams has, almost without 
exception, been begun without sufficient 
advance consideration of the effects of 
the proposed structures on salmon and 
trout, therefore 

“Be it resolved: that fisheries resources 

be given consideration equivalent to that 
given all other water uses by Federal and 
State Planning or Construction Agencies 
and that before starting construction of 
any dam or other type of structure pro- 
posed in any basin containing salmon or 
steelhead trout, surveys of the fisheries 
resources be made by qualified experts, to 
parallel engineering surveys, over a mini- 
mum period of five years, or sufficient to 
cover the life-cycles of all economically 
important fishes concerned.” 

The above resolution directs pointed 
attention to a matter of very grave impor- 
tance to the fisheries of the United States 
of America. In India also more extensive 
measures are now being adopted to harness 
the water resources of the country for pur- 
poses of irrigation, generation of electric 
power and in connection with various 
industries. Though no one doubts the great 
utility of these projects, due consideration 
must also be paid to the conservation of the 
fisheries, and this is of particular importance 
in connection with the provision of proper 
water channels for the migration of fishes, 
and the prevention of the pollution of the 
streams. Here reference may be made to a 
very appropriate quotation from Veblen 
(The Instinct of Workmanship) given on the 
last page of the Symposium Number in 
which it is stated that 

“Virtually all thoughtful persons will 
agree that it is a despicably inhuman thing 
for the current generation wilfully to make 
the wavy of life harder for the next genera- 
tion, whether through neglect of due provi- 
sion for their subsistence and proper training 
or through wasting their heritage of re- 
sources and opportunity by improvident 
greed and indolence.” 


' Bombay Nat. Hist. Soc., 1940, 41, 551. 
2 Rec. Ind. Mus., 1936, 38, 135. 
3 1940, 1, 173. 
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OBITUARY 
SIR J. J. THOMSON (1856-1940) 
]% the demise of Sir Joseph John Thomson, * thousandth of that of the hydrogen atom. 


on the morning of 30th August, the 
world has lost a great and distinguished 
leader of science, whose pioneering work 
blazed itself across the scientific firmament 
of the last quarter of the 19th and the first 
decade of the present century. Born on 
December 18, 1856, his earlier education was 
at Owen’s College, Manchester, and Trinity 
College, Cambridge. He was elected to the 
Fellowship of the Royal Society in 1884, and 
during the same year called to the chair of 
Cavendish Professorship. For thirty-five 
years he filled this chair with great distinc- 
tion, and organised the Research laboratories 
which soon became the Mecca of physicists 
all the world over. He was elected to the 
presidentship of the Royal Society during 
1916 to 1920, and was the recepient of almost 
all the distinctions which the scientific 
world could bestow on one of its greatest 
devotees. 

Sir J. J. Thomson’s remarkable achieve- 
ment lay in the realm of the electronic con- 
stitution of matter. His classical and ingeni- 
ously devised experiments on the discharge of 
electricity through gases were crowned with 
the brilliant discovery of the corpuscular 
nature of the cathode rays, the particles 
constituting these rays having a mass two 


It was this discovery, supported by other 
significant and almost simultaneous investi- 
‘gations of Zeeman and Lorentz in Holland 
and Lenard in Germany, that helped to firm- 
ly establish the electronic theory of matter. 

Besides his numerous papers in The Pro- 
ceedings of the Royal Society and the 
Philosophical Magazine, Sir J. J., as he came 
to be called affectionately in later years, 
was the author of a number of well-known 
books, the most famous of which are on the 
conduction of electricity through gases, and 
a series of general text-books on Physics, 
written in collaboration with Prof. Poynting. 

Sir J. J. was the leader of a very active 
school of Physics. More than twenty-five of 
his students have been elected to the 
Fellowship of the Royal Society, and six of 
them for the award of the Nobel Prize. He 
retired from the Cavendish chair soon after 
the last World War, and was succeeded by 
Lord Rutherford. It was an appropriate 
tribute that was paid to the abounding 
energy of Sir J. J., when the late Lord 
Rutherford referred to him at a dinner party 
given to celebrate his eightieth birthday, as 
“A star of the first magnitude, a central sun 
that does not shrink with age, but draws on 
some unknown source of energy”. 


INTELLIGENCE SERVICE FOR INDUSTRIAL RESEARCH 


ly a conference of chemists, called by the 
Indian Munitions Board at Lahore on 
the 8th January 1918, it was agreed that 
(1) a monthly list of researches in progress 
should be circulated to all chemists who are 
assisting the Board with Research work, 
(2) at the foot of the list, a list of problems 
awaiting investigation should be published 
and (3) chemists undertaking research work 
for the Board should be requested to inform 
the Board of any problems that may occur 
to them. 

To-day, the Government of India has in- 
augurated the Board of Scientific and 
Industrial Research which has already taken 
the initiative in launching a number of 
research schemes of immediate practical 
interest. 

A periodical (monthly) publication of the 
list of researches together with any import- 


ant achievements made in each of the lines, 
would be helpful in many different ways: 
The research worker will be enabled to keep 
himself informed of the various lines of 
industrial work pursued in the country and 
wasteful duplication could be avoided. The 
publication will further be helpful for the 
research worker to get into touch with his 
colleagues who may be working in a closely 
allied line. The several provincial and 
State governments, the industrial magnates 
and the interested public will have an op- 
portunity of keeping themselves informed 
of the progress of industrial research in the 
country. 

We earnestly hope that the Board of 
Scientific and Industria! Research will con- 
sider the advisability of publishing the list 
of researches and reporting upon their pro- 
gress from time to time. 
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Effect of Crystal Orientation on the 
Raman Spectrum of Calcite 


Resutts of detailed investigations relating to 
the effect of orientation on the Raman spectra 
in crystals have been published by Nedungadi! 
and by Bhagavantam.* Scme of their results 
which are considered to be anomalous are 
given in Table I. 


TABLE I 
Direction Relative intensities of components 
of Orienta- of Raman lines 
vibration) tion of 
he opti:| 
| 1065 (NaNO,) | 1084 (CaCO,) 
light along Nedungadi Bhagavantam 
Ox OZ | OX OZ 
OY Ox | 0 59 2 5 
OZ oY | 13 100 60 | 100 
OY OY 10 0 50 5 


All components which are printed in heavy 
type should not have appeared at all, as the 
theory predicts zero intensities for such orienta- 


tions. Nedungadi recognised this in the case 
of NaNO, and classified them as definitely 
anomalous. Results, subsequently obtained by 
one of the present authors, in the analogous 
case of calcite showed that there was no diffi- 
culty with regard to the orientation correspond- 
ing to the first row of Table I, but that the 
anomaly in respect of the orientations defined 
by the second and the third rows is even 
more prominent in this case. 

In view of the importance of these results 
and in view of the fact that such discrepancies 
between theory and experiment, if true, would 
necessitate a revision of the fundamental notions 
underlying the theory of light scattering by 
crystals, we have undertaken a very detailed 
and careful study of this problem. After a 
series of investigations, it was concluded that 
for obtaining proper results in these cases, 
very stringent conditions of polarization, colli- 
mation and instrument correction have to be 
employed. The use of a wide angle condenser, 
a polaroid and an improperly collimated 
arrangement on the side of the spectrograph 
have been found to be responsible for the 


\ 
is 
f 
ry 
r 
q 


410 Letters to the E-ditor Current 


errors in the previous investigations. In the 
present investigation, slits have been used to 
limit the convergence in the incident beam, 
the polaroid has been replaced by a_ nicol 
prism as the imperfection of polarization 
introduced by the polaroid has been found to 
be quite serious and the collimation on the 
side of the spectrograph has been performed 
very carefully and with special reference to the 
correction introduced by the instrument due to 
oblique refraction. In this way, the intensities 
of the OX components of the 1084 line in cal- 
cite when the crystal is oriented in accordance 
with the second and the third rows of Table I, 
have been reduced to negligible proportions. 
We, accordingly, conclude that the experimental 
results in calcite are in full agreement with 
what may be expected of such a crystal. 
Most probably, the corresponding OX compo- 
nents in the case of NaNO, also will behave 
similarly under improved conditions of experi- 
mentation. 
S. BHAGAVANTAM. 
B. PoOORNACHANDRA Rao. 
Department of Physics, 
Andhra University, 
Waltair, 
September 9, 1940. 


1 Proc. Ind. Acad. Sci., 1939, 10, 197. 
2 Jbid., 1940, 11, 62. 


On the Weights of Old Indian 
Punch-Marked Coins 
In continuation of the work on punch-marked 
coins published in the July issue of Current 
Science,| I have the following announcements 
to make:— 

1. The weight variances of the Mauryan 
pericd are much greater than those of the 
earlier period, at least on the evidence of 
coins found at Taxila. For the later hoard, 
which is in almost mint condition, the variance 
is, in grain units, 5-65, whereas the variance 
for all the coins of the earlier hoard is 1-49, 
and for single groups of coins in the hoard, as 
low as 0-14, which compares favourably even 
with modern machine-struck coins, 


2. Proceeding on the assumptions. that 
Walsh’s descriptions? are substantially correct, 
and that my analysis (which makes the reverse 
marks periodic and regular checking marks) 
acceptable, it is found possible to arrange the 
main and most important groups of coins in 
the earlier hoard, in chronological order. These 
are: B.b.1, A.1, C.1, D.2,:in Walsh’s notation. 
The problem of assigning them to kings or 
dynasties is difficult on the basis of extra- 
ordinarily conflicting documentary evidence. 
But, as a tentative effort, I associate these 
coins in order with: Sigunaga II; the (later) 
Saigundgas; the Nandi or Nanda dynasty; and 
the Nava (=new, not nine) Nanda, Maha- 
padma, who is to be taken as the immediate 
predecessor of Candragupta Maurya. The 
documents used are Pargiter’s excellent colla- 
tion of Puranic texts, the Aryamajfijusrimila- 
kalpa, the Mahdvamso, the Samantapdsadika 
and its Chinese translation, and some of the 
Jain tradition as reported in the encyclopedia, 
Abhidhdnardjendra. It is, of course, quite pos- 
sible to give different interpretation and 
weightage to these texts, and to reconcile their 
great divergences in a different way. 


3. The coin samples are invariably skew- 
negative; and sometimes platykurtic because 
of a few badly underweight specimens which 
could be discarded by a certain criterion, based 
on the variance of the group itself, which I 
have had to use in the absence of any other 
evidence. But the skewness will always re- 
main, and is in fact to be expected. The 
question now arises, does the z test apply to 
such distributions? If we assume that the fre- 
quency (probability) function has an expan- 
sion in weighted Hermitian polynomials about 
the mean value (surely not too restrictive an 
assumption), it is easily seen that a sufficient 
condition for the distribution of the variance 
to remain the same as for a normal distribu- 
tion is that all terms of even order, except of 
course the constant term, should be absent 
from the expansion. This also ensures that all 
even order moments are the same as for a 
normal distribution, So, it is clear that all 


~ 
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tests based on variance alone—which excludes 
the t test, but allows the z test, Behrens’s test, 
and others of the sort—are valid for a skew 
distribution provided there is no kurtosis. But 
it must be ncted that these variances are to be 
taken about the, usually unknown, true or 
population mean; otherwise, the z test for skew 
populations is only a very good approximation 
for all but the smallest samples. 

D. D. KosaMsi. 
Fergusson College, 
Poona, 
September 6, 1940. 


1 Curr. Sci., 1940, 9, 312. 
® Archeological Survey of India, Memoir No. 59. 


An Empirical Statistical Formula 


For moderately asymmetrical distributions the 
empirical relation: 
Mean — Mode = 3(Mean — Median) 

seems to hold good with a surprising degree 
of precision. In 1895, Karl Pearson proved the 
approximation for the Type III curve and in 
1917, Doodson gave a proof for more general 
types of frequency distributions. But the 
simplest case of the triangular distribution 
defies the law in a remarkable manner not 
apparently noticed before, probably because of 
the artificiality of this case. It may be worth 
while to note the following facts, at least on 
account of their suggestiveness of other pos- 
sible distributions where the law may be wholly 
denied: 

(1) For a triangular frequency distribution, 


4 < .Mean—Mode 
Mean -— Median 

(2) The greatest value 4+ 3,2 occurs for 
a finite linear distribution starting from 0, and 
also for an infinite triangular distribution. 

(3) The least value 4 corresponds, paradoxi- 
cally, to the isosceles triangle distribution, for 
which all the three measures of location coin- 
cide and the ratio therefore takes an indetermi- 
nate form with the limiting value 4. 

(4) The ratio’ of the differences (mean, 
mode) and (mean, median) is a homogeneous 


<4+3,2<8¥. 
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fractional function of the ranges to the right 
and left of the mode. 
A. A. KRISHNASWAMI AYYANGAR, 
Maharaja’s College, 
Mysore, 
August 23, 1940. 


1 Philosophical Transactions, 1895, 186 A, Pt. I, 343. 
2 Bicmetrica, 1917, 11, 425. 
3 The Annals of Mathematical Statistics, 1938, 9, 176. 


Mechanism of Swelling of Cellulose 
Wuite studying the swelling of cellulose in 
aqueous solutions of neutral salts, ZnCly, 
Ca(CNS)., Zn(CNS), and of mineral acids HCl, 
HNO,, H,SO, and H,PO,, following observations 
were made.! With both the salt and acid 
solutions, when solutions are dilute there is 
a preferential absorption of the solute. This is 
distinctly noticeable until the concentration of 
the solution reaches values that cause high 
swelling. Further, there is a distinct preferen- 
tial absorption of the cation of the salt at low 
concentrations of salt solutions and also in the 
initial stages of swelling in high concentrations. 
Neale? who made an exhaustive study of swell- 
ing of cellulose in NaOH made similar observa- 
tions and concluded that swelling is caused by 
the initial formation of a sodium salt of cellulose, 
which then ionises giving a diffusible hydrogen 
ion and a non-diffusible cellulose ion, the 
principie of the Donnan equilibrium being ap- 
plicable to such a system. The acidic nature of 
the cellulose suggests the possibility of the 
formation of zinc and calcium salts of cellulose, 
although such a reaction is out of question be-. 
tween cellulose and mineral acids. 

It is also observed that swelling in these 
solutions is accompanied by the formation of 
hydrocellulose. This has been confirmed by 
measuring the fluidity, copper number and the 
dye absorption of the original cellulose and of 
the swollen material. 

These results suggest the formation of some 
cellulose-salt or cellulose-acid complex of 
a type which results firstly in causing the 
swelling of the material and secondly in its 
degradation, 
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A consideration of the constitution of cellulose 
throws light on the nature of such complexes. 
Cellulose molecules consist of a large number 
of glucose units linked to each other through 
oxygen bridges. The oxygen atoms which form 
the glucoside linkage are divalent and by analogy 
with similar other organic compounds are, in 
all probability, capable of functioning as tetra- 
valent atoms and forming oxonium salts with 
inorganic salts and acids. The work of Walker,* 
Knox and Richards‘ and of Baeyer and Villiger® 
indicates that the formation of oxonium salts 
with cellulose is distinctly possible. It is there- 
fore suggested that the first stage in the swelling 
of cellulose is its formation of oxonium salts 
with salts and acids. 

The following represents the changes which 
are suggested as taking place in the order in 
which they are presented. 

The cellulose molecule (1) combines with the 
neutral salt or the acid to give the correspond- 
ing oxonium salt (II). It is further suggested 
that these oxonium salts in solution ionise and 
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give rise to a diffusible anion (III) and to a 
non-diffusible ‘oxonium cellulose cation’ (IV) 
and thus create conditions which set up an 
osmotic flow of the external liquid into the gel 
phase in accordance with the principle of the 
Donnan equilibrium. This results in the swell- 
ing of cellulose. 

The degradation of cellulose, which results 
in a shortening of its chain length and in the 
increase of the number of reducing end groups, 
can also be explained on the basis of the forma- 
tion of oxonium salts and their subsequent 
ionisation. The non-diffusible ‘cellulose oxo- 
nium cation’ (IV) further reacts with a molecule 
of water and liberates the cations (V or VI) 
and simultaneously severs the glucoside link 
giving cellulose molecules (VII) of a shorter 
chain length. The cation from the salt or the 
acid bound to the cellulose is thus set free to 
combine with the anion formed at an earlier 
stage. This mechanism would also account for 
the hydrolysis of cellulose by acid or salt 
ee The process of hydrolysis being a 


ZnCl 
(11) 
t 
Cl 
ZnCl 
(111) (IV) 
t 


OH + HO Be, 


Z 
n T 


(Vv) (VII) (VII) 


CH,OH 


(IT) 
If 
© 
(111) (1V) 
| t | 
H_O H,0 
| | | 
(VI) ~~ (VII) (vin) 


> 


No. 9 Letters to the Editor 413 


Sept. 1940 


slow one, it is obvious that “oxonium cellulose 
cation” will react with a water molecule only 
after an appreciable time. The formation of the 
oxonium compound, its ionisation, etc., would 
also account for the decrease in the ‘{’ potential 
with time in acid and salt solutions observed 
by Briggs.® 
G. S. KaAsBEKAR. 

Department of Chemistry, 

Ramnarain Ruia College, 

Bombay 19, 
July 30, 1940. 


1G. S. Kasbekar, PA.D. Thesis, 1938, Manchester 
University. 

? Neale, J. Text. Jnst., 1929, 20 T., 373-400. 

3 Walker, 7. Chem. Soc., 1904, 85, 1105. 

4 Knox and Richards, /éid., 1919, 115, 508. 

5 Bayer and Villiger, Ber., 1901, 34, 2679. 

6 Briggs, /. Phys. Chem., 1928, 32, 1646-62. 


The Milk-Clotting Activity of Papain 
Ir has already been shown that the gelatin 
splitting activity of papain is not impaired by 


inhibition being a time reaction), and the 
copper inhibition is annulled by cyanide. 
Iodoacetic acid irreversibly inactivates the 
enzyme. The press juice of pine apple and the 
latex of Calatropis gigantea behave exactly like 
papaya latex with respect to the milk-clotting 
activity. The minimum amount of iodoacetic 
acid required to arrest the milk-clotting pro- 
perties of the papaya latex extract and pine 
apple press-juice of the same activity, is the 


The changes in milk clotting activity brought 
about by treatment with different reagents are 
tabulated below. 


Balls and co-workers? observed that while 
preparing papain conditions which did not pre- 
clude oxidation always yielded preparations 
with low milk-clotting activity. This suggests 
that the milk-clotting activity is associated with 
a labile group and the observation reported 


Milk-clotting Activities of Papainases 


(Figures indicate time in seconds required for clotting milk prepared from 4/im—5 c.c. of 10 per cent. in acetate 
buffer, pH 4-6; enzyme solution diluted with water or reagent : 0-5 c.c. ; temperature 40° C.) 


Easyme tract treated 0-01 mg. 
= + HCN 5°8 mg. | 0-01 mg. 
Papain: latex extract 1 % ‘ 15 > lhr. 200 200 190 > l hr. 
Pine apple press juice diluted 
with an equal volume of water 30 > 1 hr. 250 300 on > Ihr. 
gi ial tract 


oxidation of the fresh latex of papaya by 
hydrogen peroxide or alloxan; only the peptone 
hydrolysing activity is lost.' It has now been 
shown that the milk-clotting property of papain 
is also lost through oxidation with hydrogen 
peroxide or other oxidising agents. 


Hydrogen peroxide-inactivated papain regains 
its milk-clotting property on reduction with 
cyanide or H,S; as in the case of peptonase, 
this activity is inhibited by maleic acid (the 
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above renders probable the assumption that 
this group is the SH group. 
C. V. GANAPATHY. 
B. N. Sastrt. 
Department of Biochemistry, 
Indian Institute of Science, 
Bangalore, 
July 5, 1940. 


1 Ganapathy and Sastri, Biochem. /., 1939, 33, 1175. 


2 Balls and Lineweaver. /. Biol. Chem., 1939, 130, 669, 
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On Orbitosiphon, A New Genus of 
Orbitoidal Foraminifera from the 
Ranikot Beds of the Punjab Salt Range 
(N.W. India) 

In 1937, Lt.-Col. L. M. Davies! described under 
the name Lepidocyclina (Polylepidina) punjab- 
ensis, a new orbitoid from the Ranikot (Paleo- 
cene) beds of the Salt Range. He seems to have 
been in some doubt regarding the systematic 
position of this fossil and mainly relying on the 
supposed occurrence of a multilocular nucleo- 
conch, he refers it to the sub-genus Polylepi- 
dina. Since the lowest horizon in N.W. India 
from which the genus Lepidocyclina has been 
recorded with complete certainty is the Nari 
(Oligocene), a further critical study of the 
Ranikot orbitoid seemed necessary to make 
sure about the correctness of its reference to 
the sub-genus Polylepidina. This has now 
been done with the help of specimens which 
were kindly sent to me by Mr. W. D. Gill 
(Paleontclogist, Attock Oil Co., Rawalpindi) 

from the type locality in N.W. India. 

There are fundamental structural differences 
between the Salt Range orbitoid and the sub- 
genus Polylepidina as defined by Dr. T. W. 
Vaughan,” and these differences are summarised 
in the following tabular statement: 


Current 
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In view of these considerations, the reference 
of the Salt Range orbitoid to the sub-genus 
Polylepidina is evidently untenable. Since the 
arrangement of the chambers of the embryonic 
apparatus noticed in this fossil as described 
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Orbitosiphon sp. gen. nov. (= Polylepidina punjabensis 
Davies). 

Equatorial section. 60. Loc.—In  Khairabad 
limestone. 

Dhak Pass, Salt Range. 


L. (Polylepidina) punjabensis Davies 


L. (Polylepidina) Vaughan 


(1) Equatorial chambers arranged in intersect- 
ing arcs. 


(2) Equatorial chambers are all nearly of the 
same dimension; radial and transverse 
diameter of each chamber about the samo. 


(3) The megalospheric embryonic apparatus 
consists of a bilocular nucleoconch with a 
large spherical chamber followed by a 
smaller one; the initial chambers are com- 
pletely enveloped by a whorl of 10 peri- 
embryonic chambers which are of un- 
equal sizes and are  subspherical to 
arcuate in shape. The peri-embryonic 
chambers are disposed symmetrically 
around the nucleoconch. 


Equatorial chambers arranged in radiating 
rows. 


Equatorial chambers gradually increase in size 
from the centre to the periphery; transverse 
diameter about twice the radial. 


The megalospheric embryonic apparatus con- 
sists of 4-5 chambers irregularly arranged. 


| 
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above, is not found in any other genus of the 
Orbitoididz, it seems necessary to erect a new 
genus to include this form. I propose the name 
Orbitosiphon for this new genus. 
S. R. Narayana Rao. 

Department of Geology, : 
University of Mysore, 

September 3, 1940. 


1 Pal. Ind., n.s., 1937, 24, Mem. No. 1, 52. 
2 Proc. Nat. Acad. Sci., Washington, 1929, 15, 288. 


On the Association of the Orbitoidal 
Genera Discocyclina and Lepidocyclina 
in the Yaw Stage (Priabonian) of Burma 


In 1907, Vredenburg! summarised the known 
facts regarding the distribution of the genera 
Discocyclina and Lepidocyclina in the Indian 
region as follows: 

“Orthophragmina? and Lepidocyclina have 
never been found together ...... In almost 
every section, Orthophragmina occurs up to 
the top of the Eocene, and Lepidecyclina from 
the very base of the Oligocene so far as these 
series are developed ...... In countries 
where the intervening stages are better dev- 
eloped, it is quite possible that one may 
observe an association of the two genera 
Orthophragmina and Lepidocyclina: if at any 
place the first appearance of Lepidocyclina 
preceded the final extinction of Ortho- 
phragmina, both genera might naturally be 
found in the same bed.” 

In contrast with N.W. India, where beds of 
Priabonian age have not been so far recognised, 
the Eocene-Oligocene succession of Burma is 
more continuous and the Priabonian horizon is 
represented by marine fossiliferous beds of the 
Yaw stage. Recently, while examining a col- 
lection of foraminifera* from these beds, I have 
noticed the occurrence of two orbitoids which 
have so far not been recorded from these beds. 
These are: a Lepidocyclina of the sub-genus 
Polylepidina and a stellate Discocyclina of the 
sub-genus Asterocyclina. The discovery of 
these two orbitoids from the Yaw stage of 
Burma is of considerable interest in view of 
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-region, though the possibility of discovering 
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the fact that no well authenticated record of 
the association of these two genera in the same 
bed has so far been reported in the Indian 


Lepidocyclina ( Polylepidina ) sp. Equatorial section 
< 48. Loc.—From Yaw shales, near Yeshin, Pakokku 
District, Burma, 
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Discocyclina (Asterocyc.ina) sp. Equatorial section 
showing structure of the ‘ Pseudophragmina-type’. X15. 
Loc.—Same as for Fig. 1. 


such an association was anticipated by Vreden- 
burg so far back as 1907. The present record 
is also important in extending the range of the 


CR 
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genus Lepidocyclina down to the Upper Eocene 
(Priabonian) in the Indian region. 
S. R. Narayana Rao. 
Department of Geology, 
University of Mysore, 
September 3, 1940. 


1 Rec. Geol. Surv. Ind., 1907, 35, 66. 

2 Orthophragmina is a typonym of Discocyclina. 

3 I am indebted to the Director, Geological Survey of 
India, for the material and for kind permission to publish 
this note, 


A Note on the Morphology and 
Chromosome Number of Litchi chinensis 
Sonner 


Litchi chinensis is one of the important fruit 
trees of India. It is cultivated extensively in 
Behar and Bengal. In 1929 Abdur Rahaman 
Khan! published an account on the pollination 
and fruit formation in litchi (Nephelium litchi 
Camb.). In this he has given an account of 
the occurrence of different types of flowers in 
the panicle as also the periodicity of flowering 
of the plant. Since then no other important 
contribution has appeared on the morphology or 
cytclogy of the plant. 

The present note gives a preliminary account 
of the results of observations that have been 
made during the last two seasons. It is pro- 
posed to extend the investigations and to pub- 
lish a fuller account of it in due course. 


The author’s observations agree in general 
with those.of Khan regarding the nature of the 
panicle and the types of flowers produced. The 
cymes, however, were found to bear both “Male” 
and “Female” flowers during the transition 
stage. Distinct periodicity of flowering has been 
noted in different plants. The limits of the 
flowering period may or may not overlap. 
Observations made so far indicate that there 
may be two to five stages of flowering 
(“Flushes”). 

The different floral parts develop in the 
following sequence: calyx, andreecium and 
gynecium. A gynophore is present and a fleshy 
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disc occurs between the calyx and the andree- 
cium. The sc-called “Male” flowers show nor- 
mal meiotic process and the haploid number of 
chromosomes has been determined to be four- 
teen (n= 14). A pistillode is present in these 
flowers, inside which normally developed ovules 
with integuments are noted but always in a 
collapsed or shrivelled condition. In the 
“Female” flowers the filaments of the anthers 
are very short and perfect pollen grains are 
produced as a result of normal meiotic process, 
but the pollen grains are not liberated from the 
microsporangium due to the non-dehiscence of 
the anthers. The pollen grains of the “Male” 
flowers are binucleate at ,the time they are 
shed. The pollen grains of beth types of 
flowers are morphologically similar in shape 
and size and are also viable. 


The development of the female gametophyte 
is of the normal type and a normal eight- 
nucleate embryo-sac is produced. 


The aril arises from two different primordia 
which develop from the funicle and from the 
outermost cells of the outer integument. The 
products of these primordia get fused for a con- 
siderable length upwards from the base of the 
seed, but remain free at the top where they 
overlap. The fruit shows three distinct layers. 
The tubercles develop from the epicarp. 


My thanks are due to Mr. I. Banerji under 
whose guidance the investigation is being 
carried out. 

KANTILAL CHAUDHURI. 
Department of Botany, 
.Caleutta University, 
September 4, 1940. 


1 Khan, Abdur Rahaman, Agri. /. of Jndia, 1929, 183. 


A Note on the Chromosome Numbers 
of Cassia 
In the present note the writer desires to briefly 
describe his observations on the chromosome 
numbers’ of Cassia occidentalis L. and 
C. auriculata L. The first species is widely dis- 
tributed throughout this country and extends 
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to all tropical countries, while the second is 
found in C.P., S. India and Ceylon. The 
material on which the present observations are 
based was collected from plants growing wild 
at Waitair, close to the laboratories of the 
Andhra University and the chromosome counts 
have been made from permanent smears of 
pollen-mother cells fixed in Nawaschin and 
stained with Iodine, Gentian Violet. 

The first report on the chromosome numbers 
of Cassia occidentalis was made by Muto.! He 
found the haploid chromosome number to be 


13. Senn,? however, contradicts his observa- 
tions and reports 14n chromosomes. My 
observations on Waltair plants have also 


revealed n= 14 (Fig. 4). Muto’s observations 
thus appear to be incorrect unless the material 
he studied belongs to some aneuploid variety. 
A similar discrepancy between the cbservations 
of different workers is seen also in C. tora. 
Datta? and Senn? report the chromosome num- 
ber as n=13, but Jacob* has observed 28 
diploid chromosomes in the root tip cells. He 
explains the difference by suggesting that it 
may be due to occasional quadrivalent forma- 
tion during meiosis. 


Figs. 1-3.—Cassia auriculata. Figs. 1 and 2—I Meta- 
phase. Fig. 3.- I] Metaphase Fig. 4.—Cassia occiden- 
talis, 11 Metaphase. X 2,700. 

The chromosome numbers in C. auriculata 
are more interesting. Jaccb? has observed in 
material obtained from Ceylon that there are 
two types of plants, one with the chromosome 
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number 2n = 14 and the other with 2n=16. 
In the material from Waltair the writer has 
found the chromosome number to be n= 14 
(Figs. 1-3). These plants are thus tetraploid 
when compared with the Ceylon plants. That 
these should come from a more northern 
latitude than the diploid plants apparently 
supports the views of Hagerup,* Tischler,® etc., 
on cytoecology, but clearly a more detailed 
geographical study is necessary to draw definite 
cenclusions. Polyploidy within a species of 
Cassia has been previously observed in 
C. mimosoides by Kawakami? who found plants 
with n= 8, 16 and 24. C. auriculata, however, 
is remarkable for showing both polyploidy and 
aneuploidy within the species. 


The writer is indebted to Dr. A. C. Joshi for 
help in the preparation of this note and to 
Mr. J. Venkateswarlu of Andhra University for 
much help in the collection of the material and 
verifying the identification of the plants. 


J. V. PANTULU. 
Benares Hindu University, 
Benares, 
August 22, 1940. 


1 Muto, A., Mem. Coll. Sci. Kyoto Imp. Univ., Ser. B., 
1929, 4, 265. 

2 Senn, H. A., Bibliographia Genetica, 1928, 12, 175. 

3 Dutta, R. M., Jour. Jud. Bot. Soc., 1933, 13, 277. 

4 Jocob, K. T., Ann. Bot., N. S., 1940, 4, 201. 

5 Hagerup, O., Hereditas, 1932, 16, 19. 

6 Tischler, G., Jour. Ind. Bot. Soc., 1937, 16, 165. 

7 Kavakami, J., Bot. Mag. Tokyo, 1930, 44, 319. 


Rain and the Atmospheric Electric Field 
I was much interested in the note published 
in the August number of Current Science by 
Mr. A. R. Pillai on the Changes of Atmospheric 
Electric Potential Gradient during Monsoon 
Rains in Bombay. May I draw the attention 
of your readers to a paper published by me in 
the September 1930 number of Terrestrial 
Magnetism and Atmospheric Electricity on “The 
Influence of Rain on the Atmospheric Electric 
Field”. The paper is abstracted in Science 
Abstracts.! I have shown in the paper that, as 
a rule, a sharp drop and a reversal of the 


? Ho 

@ a - 

1 2 Beg 
ys 

| ‘ 

3 4 | 


418 Letters to the Editor Current 


4-5 Nov., 1927 


| 
8 9 
T 
“200 
8 9 
928 


(b) “= 


0 11 12 13 
MAME Noon 1PM ida? 
Ls 
10 11 12 


13 


No. 9 ] Letters to the Editor 419 
Sept. 1940 


(c) 6 OcT., 1929 


(d) 7-9 Ocrt.. 
1929 


2 & 6 8 wy ig 20:22 2 i 
| 
29 30 
on 
29 
30 31 
11-13 Nov., ’29 
32 33 


32 33 


420 Mixtures of Staple Fibre and Indian Cottons 


normal positive field accompanies showers of 
rain, however small, and offered an explanation 
of this phenomenon. The explanation does not 
preclude, in fact it predicts, a very few cases 
when the field would be enhanced owing to 
negative charge being brought down by the 
rain in the early stages, a comparatively rare 
occurrence. The explanation also covers the 
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observed wide fluctuations of field during 
periods of continuous or heavy rain. 
A. Venkat Rao TELANG. 
Central College, 
Bangalore, 
August 28, 1940. 


1 Sec. A, 1931, 34, Abs. No. 580. 


MIXTURES OF STAPLE FIBRE AND INDIAN COTTONS 


ITH the comparatively recent development 

of staple fibre—cut filaments of specified 
length, diameter and denier—with its capacity 
of being spun pure or blended with cotton, 
wool, ‘etc., on the existing machinery, the 
textile industry has been offered an excellent 
material for producing an almost unlimited 
variety of yarns with novel characteristics. It 
has, for instance, been used in the manufacture 
of fancy plyed or crepe yarn, in hosiery goods. 
in union fabrics in which contrast effects have 
been produced, in imitation of light worsteds, 
etc. The demand for these fibres has been 
increasing so fast that within the last decade, 
their world consumption has risen from a bare 
9 million to over 1,000 million pounds. The 
Indian mills are evincing considerable interest 
in this new material and the wide possibilities 
it opens up for producing novel and attractive 
fabrics when mixed with cotton. It was, there- 
fore, decided to study the spinning quality of 
mixtures of Indian cottons with suitable staple 
fibres at the Technological Laboratory of the 
Indian Central Cotton Committee. Some pre- 
liminary work done at the Laboratory gave 
interesting results which were published in a 
bulletin. It was decided to follow up this work 
by a more detailed study, especially of the 
optimum conditions for spinning mixtures of 
staple fibre—1-00” and 1-5 denier, with three 


Indian cottons, Jayawant, Cambodia Co.2 and 
Surat 1027 A.L.F. in which the proportions of 
staple fibre were 10, 15, 20 and 30 per cents. 
The pure staple fibre, the cottons and their 
mixtures were spun with different twist, multi- 
pliers and drafts in order to investigate the 
effect of these important factors on the spinning 
behaviour of the material and the quality of 
the yarns. 

The eottons ard staple fibre were tested for 
their fibre properties, length, diomceter, 
clinging power, and dry and wet strength. The 
spun yarns were tested for twist, lea, dry and 
wet, single thread and ballistic, strengths. A 
number of interesting results have been obtain- 
ed. It has, for instance, been found that higher 
twists and larger proportions of staple fibre 
tend to reduce the dry yarn strength, while 
with lower twists the addition of staple fibre 
upto 20 per cent. improves the yarn strength. 
The wet strength decreases progressively with 
increase in the proportion of staple fibre in the 
mixtures, while the elasticity of the yarn 
increases. For the lower proportions of staple 
fibre, the dry strength is very nearly equal to 
the wet strength, while the wet count work 
product is always higher than the dry count 
work product. 

Full details of this work will be published as 
a bulletin. 
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HIS HIGHNESS MAHARAJA 
SRI JAYA CHAMARAJA WADIYAR BAHADUR 


ISSUED THE FOLLOWING MESSAGE TO THE PEOPLE OF MYSORE 
ON THE OCCASION OF HIS PATTABHISHEKAM 


My Beloved People, 


J have been profoundly moved by the innumerable marks of 
respect and affection for mp revered uncle, the late Maharaja 
Sri Krishnaraja Wadivyar Bahadur, which have poured in from 
the rich and the poor, from high and low, and from every quarter of 
the State. Such testimony to the loss, which they as well as J have 
sustained, has brought much consolation to me and to the members of 
my house, and will be a source of strength to sustain me in the great 
task upon which J am about to enter. In succeeding to the Throne 
of Mysore, J follow a great Ruler who loved you all, and who won 
vour love by his love of God, his wisdom, his graciousness, his 
humility, his faithfulness to duty and his kingly greatness. His 
memory will be ever with us. Tt is a bitter memory now, when we 
are feeling the full shock of his loss. The gap he leaves in all our 
lives will grow sweeter as pears go on and as we learn to appreciate 
the more all that he meant to us and to mould our lives by his. Ft is 
now for us to dedicate ourselves to the fulfilment of his great task, 
and we shall succeed in fulfilling it, if we so consecrate ourselves in 
the spirit of one great family. 

The world is very full of troubles to-day, and it is only by 
meeting these troubles in a spirit of unity and self-sacrifice that we 
can win through. In this spirit, FT look upon this ceremony of 
ascending the Throne of my ancestors as a dedication of myself, my 
life and all J have to the service of the people of Mysore, but Tam 
fully conscious that no effort of mine can succeed alone. TJ need pour 
help and pour co-operation, your confidence and pour love. Map 
God grant me light and strength in the discharge of the sacred duty 
entrusted to me, and may His blessings in abundance rest on and 
brighten every hearth and home in Mysore. 


THE PALACE, MYSORE, 
8th September 1940. 


JAYA CHAMARAJA WADIYAR. 
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